. It is possible to develop inverse methods for determining flow characteristics from easily measured transient flow quantities in a centrifuge, as is now commonly done with pressure-and gravity-driven flow [Kool et al., 1987] . One such technique was proposed by Alemi et al. [1976] . In all of these applications, the use of centrifugal force is desirable because it allows faster operation, greater accuracy, or a wider range of water content than would otherwise be possible. Certain physical attributes of centrifugally driven flow are unique. As is clear from its r dependence, the centrifugal force is spatially nonuniform, though in general this complicates the descriptive mathematics without substantially tering basic physical phenomena. Normally the most critical difference is the great body force possible in a centrifuge. In most applications this force dominates all other forces driving the flow, unlike the noncentrifugal cases where pressure gradients can easily overwhelm gravity. Besides driving flow faster than usual for a given moisture state, the great body force may also affect the shape of air-water interfaces and the microscale distribution of water. Nimmo et al. [1987] provided evidence that Darcy's law remains valid under these conditions, but this evidence applies only to steady state flow. (7) to the measured data. The centrifuge was put through a sequence of step increases in speed, with the length of time between steps generally determined by the time needed to approach hydrostatic equilibrium. Theoretical estimates of time to equilibrium, based on numerical solutions of (4), predicted a huge variation, from a few minutes at low speeds to many years at high speeds. Evaporation is a significant complicating factor, hastening the approach to equilibrium water contents while preventing perfectly constant values. In the experiment, various durations of interval between changes were used, ranging from 3 to 72 hours. At speeds less than 100 s-•a reasonable approach to equilibrium was possible. Table 1 gives the sequence of speeds followed in three separate runs from resaturation. Each step increase determines a data segment, considered here as all the data acquired before the speed changes again. The term "subsegment" designates one set of cr(t) or fit), from one ofthe three measurement positions, over the time of the whole segment. The speed sequences were planned so that most data segments were unique but there was some deliberate replication (e. g., a 46.1-57.6 s -• segment in both runs 1 and 2) . Not all 
Computation of Water Content
For converting o-to 0, the required calibration function was determined from measurements made at effective hydrostatic equilibrium. The ½ distribution in equilibrium with the centrifugal field is expressed by [Gardner, 1937] ½ ( A zero-flux condition was assumed to apply at the top boundary, and two different types of pressure boundary condition were tested for use at the bottom. The simpler of these is based on the assumption that the ceramic plate is infinitely conductive, so that even with finite q the hydrostatic condition of (9) decline on all fit) data. This rate was taken to be 3.23 x 10 -8 s-•, determined from the rate of change of 0 for a low-speed run long after equilibrium was effectively achieved. Another effect to be considered is that in very long runs the large amount of data in the "tail" region of the curve dominates the curve-fitting process. For this reason all data beyond t = 15 hours were excluded. To compute theoretical r values, exactly as many points were taken for fitting as were available for the experimental fits, and these points were read off of the theoretical curves at the exact t coordinates of the experimental points. Figure 9 shows one example of the exponential decline fitting process.
Of course, the criterion for equivalent time dependence is equality of optimized r values for experiment and theory. •c total potential in a centrifugal field.
•a total potential in a gravitational field. 
